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i lfiiwf i <r>p y v vm t. ±ia 

$ ixtf 2 ?9 2 w ^ 7 ^ \*mt* ±E 

r^tt(c»j« $ tt^ smmmm^mw if t*&o t , 

^■16] (75 a» SI- Mb Tit 9 o(j-wJa*fmS6A n fe/^Hr- 

£#L. A>o±EaS«^ttOK:*>*:£±E« 2<7>^ 7 y 
\?m<r>m£ dt>K ±E* h 7-f^^$rILT^iCM 
LTaA*ixS«i«^«*-(^WXS^>9«:llft±IB^ h^f 

[|**JI2] ±EJS#T**A n I*, 0. 0 0 3JL^T 

0. 0 0 1 &±r-fcsw*3Bita*<7?aja«iBS^»tt: 
tf. 

[|f jjtJg 4] ±E»2W*7y KJB*>ff£ dl*, 4 0 
0 nmJ!^Tr*5W3jt«2|B*(7>aja«lBa**flcu.- 
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[W3R3B5 ] ±E* by sC7*fr<D&ty<DX h^-f^ffl 
W**, 4 /x m«T^fcSlS#5l E*waB*«M^» 

#:u-1f 0 

[»*3i6] ±e* h7>r^B 
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[»*IR7] Sl^il^fl (7)^7 y KJBi, ±E 
mi <r>? y 5/ KJB±«-fl0ja*nfcffitt«i:, ±Effii4« 
±lc^/&2ixfcm 2^tM2 (D^ 7 s> b*mt . ±E 

1 Sitl<7)»^i^l^^iifct«^ 

±Ep nfR-fr^spfTT-, 2>>0, *fi«**ffiJtaaC** 
*-ffi]<Z>aSRnBa Itff 19 otfOJSiff^S A n Sr^/Hr — 

lief litM^t 1 <r>?yy K««g<7>^-r Kioi^ 

o±E*»<^ttJU:fcfc5±E* 2 (75^ 7 s/ FJi^ffS 
[W*J(8] ±fEJS#r^A n «\ 0. 0 0 3^7 
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0. o o i^±^fc5is#«7E«^ea*«S¥*f* 
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[W*Jg9l ±fEM2co^ 7 v vm<nW& dl*, 4 0 
0 nm£JlTr-*>5»3RJB7|S«(75 SB^fil***^ 
If. 

[W*JRl0l ±E*2 <DZ y y K«<Z>J¥£ d tt\ 4 

0 0 nmEATT-fcsw 8 E*<0 @ fii$gfik*»{* I' 
-if. 

1 ] ±E* h ^^^fBo^ h 7^7" 

10 *IW#, 4 /i m£iTT-fc£W#«7E*<7>&ra$SJSS^ 

an*i"-if. 

[»*iai 2] ±E* h y 4 7¥S<d&%<d* hy-C^ 
♦Iwa*. 4 ju m£ATx~fozm#iM 1 oia*<75 Sife^igM 
4£»*^if. 

[»*jbi3] mimnm.<Dni<o?7v b~mt. ± 
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I— if. 

[»#9ll6] ±E«2<D^9 sy KJBoff* dtt, 4 
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♦IWj&v 4 w m^TT^SII 1 3fE|^c7? g^J^lg^ 
ij&ajLflKU'- if 0 
[IS** 1 8 ] ±IE^ h7-f ^^COjStfiCO^ h7-f^ 

♦iwa*, 4 w m^Tr*^^if>Rii 1 6um<D gwsi 
^flcu—if. 



3 

iam2co^ ^ y Ym\^m-} hixt^* b 7 4 ~?^<omm<o 
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& ±.&fg 2 mMM<o$& 2 <n ? y y KJi«l<z>;*M K»(7>J5 

- K£»l oatmtta^Sl^i&tf^- K§l£&Wi£&* 
[»5ftJB2l] _LtEJI#r^A n(3, 0. 0 0 3^T 

o. o o i jw_h"c*>s»*ii2 oia*<7?aa»«s** 

[tt#*B2 2l iifSJg2<7^ 7 s> KJi Off* d 13, 4 
0 0 nm^TT^^fl 3RiR 2 OlS*roSB|gfiI*i|# 

[B*«2 3] ±!2f 2 0^7y KiOJ?$dl3, 4 
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9 111^7^^10 214 (A 1 o. 7 G a o. 3 ) 
0.5 Ino.5 P> ^ttIl0 3^^tfni^7^Kiil 
<D^m$ (Alo.5 Gao.5 ) 0. 5 I n 0 . 5 P/G a I 

n P , pl^7^ KIl 0314 (Alo.7 Gao.3 ) 
0.5 Ino.5 P tt£h& 5\zMf&£*i&o 

[0032] £x±l<d x o *r*-s 

flc^-f 1 0 0<DKi£{4, W\^<D— jRW&^jSfeT-fffen 

[0 0 3 3 ] £i\ niGaAsIlSlOliC, ni 
AlGaInP^7^Fil02, GalnP ffittJB 1 
03, plAlGa I nP^75'K1104, plGa 
I n P^f^I 1 0 5^5 ^tKpMG aAs^rt V 7"® 1 0 
6£r, tit ;ttf#«&«te**tflJ*S (MOCVD) ft 
(Cj; jpJffi&j£ftS-fr£o ^ (7D ^ ^ , n§|A 1 G a I 
n P ^ 7 ^ Kg 1 0 2 tt!J£>#-f Kg 10 2a co^^^rti 
SCH*3fi^^^Wli*^So &t-, pMGaA 
s y ^Jg 10 6 Ji(cBff^?^^tO h^^ — 

^ hxyf y/ftlCt Y) , plGaAs^-tS'^IlO 
6, plGaInPtriil05i5j;(fp|AlGaI 
n P ^ 7 y KJi 1 0 4 p MA 1 G a I n P ^ 7 ^ F 

1104 <Di?£^ft<DEff^(7>?££ £r*^ >^>^-r£o 

miCj: 9 , P lAlGaInP^7^F1104 (7}_b 
plGa InP^MlOSia^piGaAs 
S^JI 1 0 6 364— JjfalzMTf &ffim%E<D * h7-f7° 

0 7a*fl0j*£n££ £ fct^ IS d^fctili4 0 0 n 
[0 0 3 4 ] x^fy/v^^^UfflPfc^v' 

10 7 <Dmm<D$$ft\Z. n MG a A s miffi$fe30Jfl 1 O 8 £ 

— V'SrRft^Lfcft, plGaAs^rtJ'^ilOetJj: 
(J^nlG a A s m^^^il 10 8 <7> _b tC -p {ffl 10 9 
SrJgfiKU nlG a A s Sffi 1 0 1 WSffit- n 1 

1 0^Mt6 o 

[0 0 3 5 ] £A±.{z£ *) , ^mmmm^mw^- if 1 o 

[0 0 3 6 ] iffi«jS;{cJ: SKif^^K^-r-So § 

aasfiM^ftU'-- 1 0 0 othftmz* mmt^^y 

>f ^ffil 0 7 £W;ix5 3&*, pfA 1 G a I n 

P ^ 7 y Ki 1 0 4 OSSMfeS&B 10 8 £ <Z>ffi0>/?£ d 
A* 4 0 0 nm£JLT<7> + ^(c:/h$V^ffi(CR«$ttrt^5r. 
tfrh, ^J3&)<DW&£<Dfctil 19 14, pSA 1 Ga I n P 
^ 7 s> KJ1 1 0 4 h 7-f/iWgg|C^i!bil5o 

— nlAlGa I n 7 S' Ki 1 0 2(|!](D^ K 
» 1 0 2 a Off^&it^U SCHM^^M^b^tl 

rt^it^b, «^ifijoa»RtcHur, * h7^^ 



(e) 4#^¥ 11-220210 

10 

#T^An (=nl-n2) tf % /^Uir — > a 1/ 
LT*^"5rffi/«C0. 0 0 1—0. 0 0 3 <7}©S®F*|CD/h£ 

2 s 0(4, p MA 1 G a I n P 9 7 y KH 1 0 4 h 7 
>l"7llwj: 19 < ft 19 , t^S^^fy^^^ K 

ft££t^5 - , ^Hr-^a y^^^l^ll 

7^ [0037] m 4 ^ctt/iastt, m 1 (nsmm-mm^m 

Wis — ifCO, Ox/U ( We ! 1) IP^An, * 

1^7^-^s^^/Ttir^So H4^*3t^r, * 

Wltt^A-* (i&U An=l. 5X10" 3 |:@^) 
H5tc*5^T, #t*j|l4JSW**A n ({§/U 

f=6C@^) *, Mms>Fty^XR 1 N^tn^n 

^lti^ 0 f^H£t^ «i£ (2 5° C) irSSta. 

(6 0° c) I^W-5^^l/-^ayjB*S:^Lr^ 

[0 0 3 8 ] mfrh*>**Z>£.5K^ ft)$^LfcilI 
2££f#<bn£*lfi£i4, ^h7^7 P *SW=3. Swm, 
^A-ft^ 7 . /g#r^^A n=l. 6X10' 3 (0. 00 

1 6) r^So -r>ifcfe, v-^: a. >a v<z>,e», str 

aLfe^-^flJttJicffitT)^ h 7^7 p *IW3av W< 4 . 0 /1 
mlC^^£*L, I^iAn^lTO. 0 0 3g(T0. 
0 0 1 J£l_b, njfl^bi4*0. 0 0 2^70. 00 12^ 

[0 0 3 9 ] J£4±tft^ LfcJ: *f 1 c7)|£$fc^{c 

t^s plA IGa InP^7^F|l04 (DM^Mm^M 
10 8^COffl(7)I^(l^, f:^li'd^4 0 0 nra, & 
I{;iid^ 3 5 0 nmgSl:^'l, £ h K , <7) 
^RiClSbr, ^ ^7^7"^! 0 7t£#l£-r5«5#£*: 
<7>rS]lIlJ(-^J^-rS^»i:^JSW^^A n (=nl-n 
2) /^t-v^a ^*«FlttUrfgfe^Ife^0. 0 0 
^ 1 — 0. 0 0 3(T>i6Hrt^h$^fflS:ti»"C^S J; 5 
{C, nSA 1 G a I n P ^ 7 7 Kl 1 0 2 « W Kg 
102a^WWL, SCH8iS*:^#ftHfc 

[0 0 4 0] »2|^ljfc^ffi 

[0041] T^n 2comifcMm&±.ft^fzm 1 <ommm 

50 HS£ftft3;&ti\ niAlGa InP^7j/KSl02 
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o. ooi—o. o o 3 (ojfiarto^sfefflSriBiwr*^ 

6 J: 5 tc-**5fc«>tc, l 0 2 b &Nlt 

t^^C^So rcD^E— K3I£j2^/I 10 2b £^o#| 

1 G a InP^75»K|102 UlJCD;tf-f KB 1 0 2 a CO 

[0 0 4 2 ] ^E- — K5l*&^Ji 102b£LTi3, nl 

id 13, A 1 G a I n P fC£Stf£ A 1 CD*Sj&tb x & (ffitt 
jg^^A 1 CO^ajStfc) <x< (^7^KI^A1«7)M 
It) , *^lfeJgffit^*5l/^T(i, 0<x<0. 7<D$Smft 

Kgl^ii^Ji 1 0 2 b I* (A 1 o. 5 G a 0 . 5 ) 0. 5 ^ 

[0 0 4 3 ] **2<7>Hlfe»flS(c J;ti|jT, _bi$Lfcmi 

H* a* ibH* < LT\ ^I«SfPSUR««c 

£r/£<Si&-r£ J; pSAlGa InP.^^KI 

1 0 4 <7>SjffiS)fcsSJl 1 0 8 b(Kffl<Dm£ dS:, fc^ l£ 
d <4 0 0 nm, SfSSJCli d < 3 5 0 n m^fiCl!^ 30 
U ^ibiC, »*(S]C0a»iK^B8br, * h7>f^ffll 0 

^An (=nl-n2) & , /^t-v'ay^lt 
*±"HIfi6tt0. 0 0 1—0. 0 0 3WilrtW/hSftll 

fiS*»# i^— if SrH^ar* -5*iJ/Sa*<*>-5. 
[0 0 4 4 ] tt*3, ±ML^:SBl*5J:tJ { 1B2 0|gJfi^16 
(Cfc^Ttt, AlGalnP/Galn P*^S®M 
M^flcu — if^W^KWLfcd^ *8PAlGaA 40 
s / G a A s , A 1 G a N/ InGaN, ZnMgSS 
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110 ■■•nttltttt.- 
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